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At the beginning of the twentieth century, Walter Rautenstrauch 
developed the break-even chart as a planning tool. In this chart, the 
relationship between cost, revenue, and profit is plotted. Walter 
Rautenstrauch based his chart on several assumptions, namely, that the 
selling price remains the same regardless of volume; that labor and machine 
productivity maintains the same level throughout the period in considera¬ 
tion; that some unit costs remain constant over the sales range of the 
period; and that there is no product mix or that the product mix remains 
the same in volume, price and cost, et cetera.^ 
The growth in the complexities of modern business enterprise has 
made the use of the break-even chart difficult. Profit today is a multi¬ 
dimensional phenomenon, and any tool meant for profit-planning will be 
effective if this phenomenon is recognized. 
Objective.—This thesis is an attempt to modify and expand the 
original break-even chart so it will work validly as a decision and 
planning tool for the managements of modern industry in their pricing 
product mix, and in planning financial needs. This thesis aims at pro¬ 
viding simple and flexible ways which will be easily applied to different 
phases of management's profit-planning task. The break-even system 
■'"Spencer A. Tucker, The Break-Even System: A Tool for Profit 
Planning (Englewood Cliffs, N. J.: Prentice-Hall, Inc.,"1964), p. ix. 
iii 
portrays to management what the profit structure of its company is now and 
what it could become in the future under various proposed alternatives. 
It discloses the interplay of management action or planned decision on 
costs, prices, volume, and profits. The primary objective is, therefore, 
to expose the interplay of the variables in the profit structure to 
enable evaluations of future results of proposed actions and to guide the 
compaiy in safe and profitable paths. 
Scope.—The break-even presented in this thesis does not con¬ 
centrate on the break-even point or on a single static function. The 
system tests the alternative variations in cost, volume, profit, prices, 
and product mix under future conditions. This thesis gives simple tools 
for obtaining a picture of the profit structure so that the best possible 
decisions can be made on some current questions involving: pricing pro¬ 
duct mix selection and planning financial needs. 
There are a number of other uses to which the break-even system 
can be put in order to aid management decisions. These include using 
the break-even for evaluating proposals and for decision-making. The 
construction of the break-even point, fundamentals of the break-even 
point, and few other general aspects of the break-even system are treated 
in this thesis only to the extent that they may be necessary to understand 
the fundamentals of the break-even system. 
In Chapter I, the concept of profit is introduced. Chapter II 
deals with the fundamentals of the break-even system. Chapter III treats 
the use of the break-even technique for pricing decisions, and Chapter IV 
treats the planning of financial needs. In Chapter V, the Conclusion, 
iv 
hypothetical situations are set up, and the solutions are given using the 
break-even technique. 
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CHAPTER I 
THE ANATOMY OF PROFIT 
Profit analysis»—The difference between revenue and costs is 
called profit. The computed profit as shown in the profit and loss 
statement of any company has been produced on a definite volume of 
business within a specific time period. The profit statement applies to 
a single period and to a single volume. 
Since all costs do not change at the same rate and in the same 
way, the cause of an increase in labor costs, for example, has no effect 
on depreciation costs of depreciable assets. One of the causal factors 
which change productive labor costs is volume of production or sales. 
But depreciation expense, a period cost or one that is fixed with time, 
continues with time. On the other hand, productive labor is a volume 
cost which varies at some rate with the volume of production. 
This explains why an increase in revenue will not necessarily 
cause the same increase in profits. While some costs will increase, 
others will remain unchanged. It is common to have this condition in 
companies manufacturing a single product and in companies producing many 
products, which use common or different sets of productive, administrative, 
and selling facilities. For this reason, the prediction of profits at 
different volumes using the profit and loss statement as a base is impos¬ 
sible. When companies produce many items, an increase in sales volume 
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may or may not maintain the same proportions of the various products. This 
presence of different amounts of various products made and sold is known 
as product mix or sales mix. 
The technique of examining the behavior of costs and how costs 
and profits change with volume to enable management to make certain pre¬ 
dictions for their profit planning is called cost-volume-profit analysis. 
Out of this technique comes the break-even system, a major tool for profit 
planning, decision-making, and problem solving. The management of any 
business is keenly interested in analyzing profit and examining the 
behavior of the cost and revenue. 
Profit is dependent on three basic factors—the 
selling price of the product, the costs of manufacturing 
and distributing the product, and the volume of sales. 
Mo one profit factor is independent of the others be¬ 
cause cost determines the selling price to arrive at a 
desired rate of profit; the selling price affects the 
volume of sales; the volume of sales directly influences 
the volume of production; and the volume of production 
influences the cost.l 
The analysis of profit is very important especially in times of 
unusual business conditions such as low sales volume, material shortages, 
unusually high and low demand for certain products. Without a critical 
examination of profit, it is possible for a company to sell itself into 
bankruptcy. 
Changes in revenue and changes in cost cause changes in profits. 
The revenue and cost changes are each affected by volume and price, if a 
single product is being sold. If more than one product is being sold, 
■^•John J. W. Neuner, Cost Accounting: Principles and Practice 
(6th ed., Homewood, 111.: Richard D. Irwin, Inc., 1962), p. 793. 
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profits are also affected by product mix because all products do not 
carry the same profit margin and they are not always sold in the same 
proportions. The net change in profit is, therefore, an interplay of all 
factors. Changes in the selling prices cause changes in product mix, and 
these cause changes in revenue and volume; and these, in turn, cause 
changes in costs in a never-ending cycle. 
Effeot of volume, fixed, and variable costs.—There is no direct 
variation between cost and physical volume of production. This is so 
because the cost of production can be divided into basic categories: 
fixed and variable costs. Fixed costs, sometimes known as period costs, 
or time costs, are those costs or expenses which do not vary with volume. 
This simply means that these costs must be incurred at any volume without 
special influence from the volume of production. Fixed costs include 
items such as the manager's salary, rent, office salaries, depreciation 
of machines, et cetera. Yüien a longer term is being considered, some 
fixed costs may vary in the sense that their levels may change from year 
to year. As a company grows, it adds to its equipment and managerial 
personnel and undertakes research and development programs, market 
research studies, et cetera, which may not vary within one year or 
budget period. Nevertheless, this change in the fixed cost is not 
attributed directly to each additional unit of output. 
Variable costs, on the other hand, are those costs which vary 
with volume. They are sometimes called direct costs because they are 
incurred directly with production. Thus, as production is increased, a 
proportionately higher amount of productive labor, materials, et cetera, 
have to be used end paid for. Variable costs, therefore, are often 
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called volume costs. In pricing discussions, variable costs are also 
known as out-of-pocket costs, those costs which are incurred solely with 
the production of an order and are not required if the order is not to 
be produced.^" 
Some variable expenses vary directly or almost automatically with 
volume, while others increase with volume but not in direct proportion. 
For example, fringe benefits rise with the expenditure of productive 
labor but not in direct proportion. This is due in part to certain 
fixed maximum social security payments. There are also other variable 
costs which management plans to control with volume. In low periods of 
activity management might decide to maintain a minimum crew level in 
order not to lose certain critical skills which it anticipates using in 
higher activity periods. 
Effect of changing product mix.—Mix of product, sometimes 
referred to as the sales mix, refers to the variety and quantities of 
products made and sold by one company during a specific period of time. 
Very often each of the products contribute differently to the company's 
profits, and any shift in one class of products over another will have a 
pronounced effect on the profit results obtained. "Cost-volume-profit 
relationships are the result primarily of the interaction of (l) selling 
prices, (2) volume of sales, (3) variable expenses per unit, (4) total 
fixed expenses, and (5) sales product mix." One goal of the cost- 
Tucker, op. cit., p. 4. 
^B. LaSalle Woelfel, Guides for Profit Planning, Small Business 
Management Series Mo. 25, (Washington, D. C.s U. S. Government Printing 
Office, 1960), p. 33. 
5 
volume-profit analysis is to give management accurate and objective data 
about the contribution made by each product so that the sales effort can 
then be directed accordingly. 
Once fixed and variable costs have been separated, it is possible 
to solve the long time dilemma of allocating overhead to products properly 
without the inequitable formulas. An improper allocation of overhead 
causes the generation of seme volume but distortion in proportion as 
demonstrated by Exhibit 1 (a-c), (a hypothetical company). 
Exhibit 1 (a) 
How Product Mix Affects Profits 
X Manufacturing Company 
Profit and Loss Statement 











Net Profit $ 80,000 
The volume in both cases is 45 million boxes but the proportions 
are different. As the company changed from traditional cost-estimating 
which average overhead over a period to machine-hour rate estimating 
which allocated overhead in accordance with specific use of overhead 
expenses, the selling price of Product A increased, and the price of 
Product B decreased. This, in turn, generated less sales of Product A 
but more sales of Product B. The net results, the same number of pieces 
sold, was an increase in sales and profits. In effect, the contribution 
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of Product B per piece to the profit structure was more than the contri¬ 
bution of Product A. 
EXHIBIT 1 (b) 
Overhead rate - $240,000/|l60,000 - 150% 
Mix Generated Using Overhead Per Cent Rate: 
Direct Labor 
Direct Material 





























Direct Labor & Direct Material $ 310,000 






EXHIBIT 1 (c) 






Product A Product B 




12 .10 23.10 
25 Million 20 Million Quantity Sold 
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EXHIBIT 1 (c)—Continued 
Sales 
Overhead Recovered 
Direct Labor & Direct Material Recovered 










Direct labor & Direct Material $ 430,000 







ZZ MANUFACTURING COMPANY 
(Illustration of Marginal Income) 
Sales $ 250,000 
Variable Costs $ 170,000 
Fixed Costs 60,000 230,000 
Profit $ 20,000 
The contribution ratio is $(60,000 f 20,000) / $250,000 or 32 per 
cent. This means that 32 cents out of every dollar sold pays fixed 
expenses and provides a profit. From the contribution ratio, the amount 
of profit from any additional dollar of sales is calculated by multiplying 
the additional sales volume by .32. For $600 sales volume, the profit is 
$600 x .32, that is $192. The additional sales must cover only variable 
costs since the sales of $250,000 had provided for the fixed expenses. 
The analysis could be applied to product lines as in Exhibit 3 
(hypothetical company)• 
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EXHIBIT 3s PRODUCT MIX AND CONTRIBUTIONS 
(in thousands of dollars) 
Product A Product B Product C Product D 
Sales 1 500 # 1,500 $ 600 $ 400 
Variable Expenses 200 800 600 500 
Marginal Income $ 300 $ 700 $ -0- $ (100) 
P/V Ratio (in per cent) 60.0 46.6 0 (25.0) 
The total marginal income is #900,000; if fixed expenses (#600,000) 
are subtracted from this amount, the result is a net profit of #300,000. 
The cumulative figures ares 
Sales $ 500 # 2,000 $ 2,600 $ 3,000 
Variable Expenses 200 1 ,000 1, ,600 2,100 
Fixed Expenses 600 800 600 1,600 600 2,200 600 2,700 
Marginal Income (300) $ 400 400 # 300 
How the cost-volume-profit data are used.—The cost-volume-profit 
data produce information that gives management an understanding of its 
profit structure. From these data, it is able to adjust its operations to 
market conditions, to measure relative profitability of products, to 
price competitively, to improve product mix, to evaluate proposed capital 
expenditures, to select from a choice of alternatives, and to establish 
the break-even volume of each product when the expected sales volume of 
each product is known. ^ 
Very specifically, the data help determine such questions as 
theses How much must sales volume increase to offset the cost of new 
machines? What additional monthly sales volume would be required to justi fy 
^■Robert K. Jaedicke and Alexander A. Robichek, "Cost-Volume-Profits 
Under Conditions of Uncertainty," Accounting Review, 39 (October, 1964), 
917. 
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employment of another salesman? When should a piece of equipment he dis¬ 
carded? How must sales rise to offset a general price drop to maintain 
the same profit? At what point should a local warehouse be maintained 
instead of making shipments from another city? Yi/hen to make? When to 
buy? When to expand? Which product should be dropped? Which pushed? 
How should product mix be changed? Which product needs attention for 
profit improvement? 
Two terms are often used in the study of cost-volume-profit 
relationships. These are marginal income and margin of safety (M/S) 
ratio. The marginal income is often called the contribution ratio or 
profit-volume ratio (PV). This ratio is the percentage of the sales 
dollar available to cover fixed costs and profits after deducting 
variable costs (see Exhibit 2), (hypothetical company). 
This relationship can then be shown graphically to show the con¬ 
tribution of each product, product line, territory, class of customer to 
total product. The plotting is done on a cumulative basis (see Illustra¬ 
tion l). 
The total profit line joins points at which marginal incomes are 
plotted against sales dollars. At zero sales, loss is $600,000, the 
total of fixed expenses. At $3,000,000 in sales, marginal income is 
$300,000. These are shown as points X and Y on the chart. 
The profit line of each product beginning at the fixed expense 
point ($600,000) are plotted against the sales volume. Product A extends 
to a point that corresponds to sales of $500,000 at a $300,000 loss 
($600,000 fixed expenses minus $300,000 marginal income). This plotting 
indicates that $300,000 of the total fixed expenses have now been recovered. 
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MULTIPRODUCT PROFIT ANALYSIS CHART 
Profit or Loss 




Product B continues the line to a point that corresponds to sales of $2 
million and cumulated marginal income of $400,000. This indicates that 
the remaining $300,000 of fixed expenses have been recovered and a cumulated 
$400,000 profit has been made. The remaining products are plotted in the 
same way. If a product (e.g., Product C), contributes no marginal income, 
the product line does not slope. If a product, (e.g., Product D), has a 
negative marginal income, the slope of the product line is downward. Such 
movements are demonstrated in Illustration 1. 
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The margin of safety (M/S) is the difference between the break¬ 
even sales and net sales. It may also be expressed as a percentage of 
sales. The M/S indicates to what extent sales may decline before the 
firm begins to operate at a loss. 
Margin of safety ratio is computed by dividing the 
difference between the total sales income and the break¬ 
even sales point and dividing it by the total sales. It 
merely indicates what portion of the sales are available 
to create profits for the firm.l 
When the sales of a grocery store were $1,200,000 and its break¬ 
even point was $1 million, its margin of safety was $200,000 or 16 2/3 
per cent ($200,000 t $1,200,000). A high margin indicates a relatively 
sound position. The grocery could absorb a 16 2/3 per cent decline in 
sales before reporting a loss. 
With such information from a proper cost-volume-profit data, 
management has an objective basis for directing selling effort. As 
volume change is more or less accepted as a fact of business life, so 
should the changing product mix, and the creeping changes in other areas 
of the company should be recognized. Management must appreciate the fact 
that not every dollar has the same effect on company operations. Each 
moves and changes in different ways in response to different stimuli. 
%euner, op. cit., p. 806. 
CHAPTER II 
FUNDAMENTALS OF THE BREAK-EVEN SYSTEM 
Many scientific approaches have been developed to help management 
plan, control and coordinate the functions of its business. Some of these 
have not received the complete acceptance of management because they 
failed in some instances to be clearly distinguished from merely histori¬ 
cal data. One tool which encompasses vital and needed information to 
guide the company’s profit path, now and in the future, is the break¬ 
even system. Beyond revealing past history, the break-even technique 
predicts the effect of managerial acts today on future profits and 
company survival. Management needs to know, and the break-even chart 
will tell, profit projections well in advance, in order to plan properly 
the company's future operations. 
Costs, prices and output are not rigid elements which the business¬ 
man must accept. These elements are greatly affected by the actions the 
businessman takes. The break-even chart enables him to understand more 
clearly the possible consequences of his decisions. Its analysis reveals 
data which, if used properly, will help managers to take more effective 
steps to influence these variables in the desired direction. The break¬ 




The break-even analysis reveals to management the effect of 
alternative decisions that convert cost from variable to fixed or vice 
versa; the effect of decisions to change unit selling prices. It is a 
device -which portrays the effects of any type of forward planning by 
evaluating alternative courses of action. 
Brealc-even point defined.—"The break-even point is that volume 
of sales which will result in neither a profit nor a loss before taxes. 
It can also be defined as the point at which losses cease and profits 
begin or vice versa. It can, also, be described as that level of sales 
at which profits are zero. It is a point at which contribution from the 
sales dollar just equals and pays for the fixed expenses. Contribution 
from the sale of a product is the difference between its variable or out- 
of-pocket costs and the revenue. It is also the equality between contri¬ 
butions and fixed expenses which can, through the infinite interplays of 
differing costs, volumes, and prices be the same regardless of the 
specifics of many companies. This shows that although many companies can 
have the same break-even point, their profits or losses can be vastly 
different above or below this point depending on their individual cost- 
volume-profit characteristics. 
Elementary break-even calculations .—The first step in computing 
the break-even point is to classify all expenses into variable expenses 
and fixed expenses. Semifixed (or semivariable) expenses must be separated 
into their two parts. In its simplest form, the break-even could be 
^Wilbert C. Wehn, "Break-Even Points That Mean More in Profit 
Control," The Controller (July, 1959), 311. 
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calculated as follovrs: Assume the fixed expenses are $1,000 per year; 
sales, $10,000, and variable expenses are $5,000 for a hypothetical 
company producing key chains. Break-even point (BE) > Fixed expenses 
divided by marginal income per cent (expressed decimally). Marginal 
income per cent equals $(10,000 - 5,000) / $10,000, that is $5,000/ 
$10,000 or .50. 
BE is $1,000 divided by .50 or $2,000. 
As sales increase, the profits will increase also, though not at 
the same rate with sales. This is true because of other factors which 
affect sales volume and the elements of variable expenses. 
Contribution: PV.—Profits are made by period and not by indi¬ 
vidual sales. Above the break-even point, all fixed expenses are already 
recovered; and above this level, the profit would be any amount over and 
above the out-of-pocket costs to make each sale. The différai ce between 
sales and out-of-pocket cost is the net profit or contribution made by the 
sale. Contribution is also known as marginal contribution, marginal income, 
profit pick-up, cash margin, and contribution margin. The marginal con¬ 
tribution expressed as a decimal of sales is called marginal contribution 
ratio, marginal income ratio, contribution ratio, and profit-volume ratio, 
commonly written as PV. 
MN is a hypothetical company dealing in key chains. The selling 
price of a key chain is $10, and the variable or out-of-pocket cost is 
$5. The contribution per key chain sold is $5 ($10 - $5). When the 
unit contribution of $5 is converted into percentage of sales, it is 
50 per cent, and expressed decimally is .50 of the selling price. The 
ratio will remain the same as long as the selling price and the variable 
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cost remain the same. The PV represents the rate at which profit is 
generated by volume over the break-even point. But regardless of vdiere 
a company is operating with respect to its break-even point, the PV 
ratio is a measure of the rate of contribution made by each sale out of 
which fixed expenses must be paid before there is any profit. Because of 
the fixed cost which provides operating capacity over a certain time 
period, the break-even point cannot be developed by each key chain sold, 
but it can be developed by the sales over the entire period to give effect 
to the fixed expenses. 
In the MN Company, if the selling price is reduced to $8, and the 
variable cost still remains the same, then the PV is $8 - $5, that is $3. 
The contribution ratio is .375. 
Some basic break-even formulas .—There are several formulas for 
the calculation of the break-even point. 
(1) S . F + V1 
Where S s Sales at the break-even points 
F - Fixed expenses 
V z Variable expenses expressed as a percentage of 
sales decimally. 
This formula states that when sales equal the fixed expenses and variable 
expenses (expressed as a percentage of sales), there will be neither 
profit nor loss. At this point, revenue from sales is just sufficient 
to cover the fixed expenses. This is the break-even point. 
^Howard S. Noble and Rollin C. Niswonger, Accounting Principles 
(8th ed.; New York: South-Western Publishing Company, 1961), p. 630. 
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For the ZZ Manufacturing Company^-: 
S - $60,000 + .28S 
100S = $6,000,000 + 28S 
100S - 28S s $6,000,000 
72S = $6,000,000 
S = $83,333.33 
Proof of this calculation is as follows: 
Sales at break-even point 
Less Variable expenses (72 per cent 
$ 83,333.33 
of sales at break-even point) 23,333.33 
Contribution $ 60,000.00 
Less Fixed expenses 60,000.00 
Equals neither profit nor loss 
(2) BE - Fixed expenses / PV 
BE is sales at break-even 
-0- 
PV is profit-volume which is equivalent to profit expressed 
as a percentage of sales. 
The two formulas are the same because: 
PV s contribution / selling price 
- C/SP 
or selling price minus variable cost 
that is (SP - V) / SP 
divided by selling price 
1Cf. p. 8. 
^Tucker, op. cit., p. 19. 
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also PT s (l minus the variable cost percentage of sales) 
; (1 - V/S) 
How to calculate effect of changes in prices, volume and costs»— 
In the ZZ Manufacturing Company,* if the rent (an element of fixed costs) 
increased by $4,800, the new break-even point will be calculated as 
follows} 
S . $(60,000 + 4,800) + .28S 
100S = $6,480,000 f 28S 
72S s $6,480,000 
S - $90,000 
The $4,800 increase in rent caused the fixed expenses to increase 
by 8 per cent ($4,800 / $60,000 x 100%) and caused the break-even sales 
to increase by 8 per cent £($90,000 - 83,333.33) / $83,333.33 x 100%]. 
In order to maintain the level of profit after this increase in fixed 
expenses, sales must increase by $34,444.44. 
The sales of a company are $6,000, variable cost is $4,800, and 
fixed expenses are $1,000. Then PV is .20 
and BE - $1,000 / .20 or $5,000. 
The company is a dealer in pencils and sells each pencil at $0.10. 
If the selling price and the fixed costs remain the same as before, 
but the contributor raises the price of pencils to the pencil dealer one- 
half a cent each, the break-even point will change because this increase 
in cost price will reduce the PV. The new PV is $.015/$.10 or .15. Then 
BE is $1,000/.15 or $6,666. This shows an increase in the break-even 
iCf. p. 8. 
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point of $1,667 caused by an increase of one-half a cent in out-of-pocket 
costs. In this problem, an increase in variable expenses of about 60 
per cent causes an increase in the break-even point of about 30 per cent. 
This example gives a clue as to where management should spend its time in 
cost reduction efforts. "Obviously, fixed expenses are absorbed and cease 
their effect on the break-even point, whereas variable expenses go on con¬ 
tinuously with each successive sales dollar revenue. 
Suppose selling prices remain at $.10 and fixed expenses remain at 
$1,000 per year, but the dealer decides to hire a part-time helper which 
costs him $200 per year. The dealer is also able to work out a deal with 
another distributor to buy pencils at $.075 each instead of $.08. 
This requires a new PV because the contribution has increased to 
$.025 each. The PV = $.025/$.10 or .25. 
BE B $1,200 / .25 or $4,800. 
This problem gives a hint to the business economic nature. This 
may not be true of every pencil dealer's operation. This problem indi¬ 
cates that an increase in fixed expenses can be offset by a decrease in 
variable expenses. In this case, a drop of about 6 per cent in out-of- 
pocket costs permits an increase of 20 per cent in fixed expenses, because 
the break-even point has dropped by $200. It is evident, therefore, that 
a point that can be reached where an increase in one type of expense can 
be justified by other cost reductions. Management can, by this means, 
determine whether it should buy an automated equipment with an aim to 
reducing its labor costs. 
•^Tucker, op. cit., p. 21. 
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Suppose that the pencil dealer reduces prices to $.09 in order to 
meet competition, and that he buys the pencils at $.07 each. His fixed 
expenses increased by $500, 
Both the fixed expenses and the selling price have changed. The 
variable expenses have also changed. 
The new PV = ($.09 - $.07) / $.09 
z .222 
BE s 1,500 / .222 
= 6,757 
There is an increase in the break-even sales. The fall in the 
variable expenses did not cover the increase in fixed expenses because of 
the decline in sales price. Above the break-even point, the profits will 
increase but $1,757 more sales must be had before these higher profits 
begin to accrue. This is like installing modern equipment to reduce 
labor costs, thereby, increasing the profit pickup on the range of 
profitable sales. 
The break-even chart.—The break-even chart has a long history. 
Throughout the 1930's, while economists were developing the theories of 
the firm on the assumption of curvi-linear cost and revenue functions, 
industrial consultants made large headway in an analysis of similar 
problems based explicitly on linearity assumptions. The break-even chart 
1 
was a device of industrialists. Break-even charts provide additional 
tools for analysis, especially in budget control and profit planning. 
■4). Vickers, "Economics of Break-Even," Accounting Review 
(July, 1960), 407. 
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They are useful aids in examining the effects of alternative courses of 
action on business profits.^ 
The information needed for the construction of a break-even chart 
is usually obtained from the financial statements of the company. If the 
company used variable budgets, the data need little or no change for the 
construction of the break-even chart. But, if a company used non¬ 
variable budgets, the historical data have to be used. This latter case 
presents a problem. The historical data must first be converted into a 
variable budget. The fixed expenses must be separated from the variable 
expenses. This eliminates the basic limitation of the conventional profit 
and loss statements used for profit planning. The conventional profit and 
loss statement assumes that if sales double, all the expenses will also 
double and the profit will double as well. This is not true. The fixed 
costs do not vary directly with the volume of sales. While sales may 
double, the profit may more than double or may not double depending on 
variable costs. 
The separation of the fixed and variable may be done: (l) by a 
careful study of the company's chart of accounts to pick out the expenses 
which remain constant over a budget period and those which vary directly 
with volume. The remaining accounts may be classed as semi-fixed or 
semi-variable. The variable portion can be determined by assuming the 
first year as the base year and the difference between the base year's 
amount and the following year's expenses (those classed as semi-variable 
!u. S. Department of Commerce, Guides for Business Analysis and 
Profit Valuation (Washington, D. C.: U. S. Government Printing Office, 
1959)', p. 567 
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or semi-fixed) is the variable portion. For example, if the expenses of 
a company were as follows for three consecutive months of 1965: 
January February March 
Capacity 40$ 60% 80% 
Variable Expenses $400,000 $600,000 $800,000 
Semi-variable 100,000 120,000 140,000 
Fixed 300,000 300,000 300,000 
Then the variable portion of the semi-variable expense for February is 
($120,000 - §100,000) or $20,000, and for March it is ($140,000 - $100,000) 
or $40,000. 
(2) By studying the past history and experience. This may be 
affected by many factors, namely: 
(a) Changes in wages paid to productive labor, supervision, 
clerical and administrative personnel, 
(b) Changes in the physical plant, 
(c) By studying the non-volume courses of expense changes, 
(d) Changes in departmental structure and function, et cetera. 
Historical data are rarely satisfactory as a background for future con¬ 
ditions because of the obvious changes that can occur in volume in any 
period, which cannot be known in advance. 
When this separation of fixed and variable expenses had been 
completed, the information, thus, obtained can be plotted on a break¬ 









Illustration 2 shows the construction of the break-even chart. The 
variable costs are 67.5% or .675 of sales. 
BREAK-EVEN CHART: RETAIL COMPANY 
Sales Volume (in Thousands of Dollars) 
ILLUSTRATION 2 
The break-even chart can be constructed for a company’s total 
operation, for a segment of a business. The procedure is the same. The 
different elements which make up the variable and fixed expenses can be 
separated and plotted (See Illustration 3). 
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DETAILED BREAK-EVEN CHART 
Sales Volume 
ILLUSTRATION 3 
Illustration 3 shows each variable cost as an additive to the one 
below it, the last on top line is the total cost line and its intersec¬ 
tion with the sales or revenue line determines the break-even point. From 
this presentation, management can determine the effect of a decrease or an 
increase in the cost of one or more variable elements. In a decrease, the 
cost line for that element slopes down and since each cost is an additive 
to the one below it, the total cost line will slope down too, which means 
that the break-even point is lowered indicating a decrease in the break¬ 
even sales or revenue. This aids management to manipulate its costs in 

















departments, district sales office and product line is constructed in the 
same -way. With this chart, management can forecast the effect of a fall 
in selling price, an increase in selling price, an increase in fixed 
expenses and practically every change that would affect his volume or 
his costs. 
CHAPTER III 
MANNING FINANCIAL HEEDS WITH THE BREAK-EVEN SYSTEM 
The payment of the costs discussed in the previous chapters 
requires funds. A business enterprise wants to earn a profit and at the 
same time keep the capital structure healthy in the process. The return 
on the investment must warrant further investment. This point is well 
taken care of if the company is profitable. The position this paper 
takes is to show how the financial needs of an enterprise can be planned 
with the break-even system. 
Capital required.—A manufacturing and financial cycle turnover can 
be started with a minimum fixed investment. But to continue in business 
requires additional capital to support increased sales. There is, there¬ 
fore, a fixed capital and a variable capital. The existence of both 
variable and fixed capital makes possible the use of the break-even system 
for planning financial needs by relating it to sales. 
Illustration 4 shows the movement of the total capital employed 
with movement of sales. The total capital employed line is similar to 
the total cost line of the break-even charts. The total capital employed 
line changes in response to variations in the employment of variable 
capital required to support a sales level. The point of intersection 


















Insufficient capital results from poor financial management as 
regards inventory control, collection procedures, et cetera. It may not 
be caused by lack of capital itself at a proper volume rate but may 
develop into insufficiency when sales grow out of proportion to capital. 
Some companies overtrade (that is, stretch capital over large sales 
increases), and this may require borrowing when funds are tied up in 
inventories which cannot be converted into accounts receivable or cash. 
Idle capital, on the other hand, may be a result of over conservative 
financial management, on drops in sales which require less capital to 
support. 
As shown in Illustration 4, the area above the capital break-even 
point is considered the zone of insufficient capital; and the area below 
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the point is the zone of idle capital. ¥7hen more sales are planned, the 
need for capital increases and the break-e?en point occurs at a point 
higher than the previous one. If capital is reduced to meet lower sales 
levels, the break-even point will occur at a lower level. 
Fixed capital.—Every business needs fixed assets such as machinery 
and equipment, building, land and other property in order to create phys¬ 
ically its output of products. This amount of capital remains fixed over 
the budgetary period, if the activities do not require an additional 
equipment or any of the other fixed assets. 
Variable capital.—Variable capital is paid out of working capital 
(the difference between current assets and current liabilities). As a 
company's sales grow, it builds up inventories which become converted 
into accounts receivable and cash. The working capital position of a 
company is a measure of the company's ability to pay its current debts 
promptly.'*' This position is often expressed in a ratio form (current 
assets divided by current liabilities) known as current ratio. 
Return on capital.—The break-even technique is also used to plan 
a level of profits adequate to insure a desired rate of return on the 
2 
company's total financial resources. Profits expressed as a percentage 
of sales may not indicate the level of performance. This is because a 
company with a capital of $10,000,000 may have sales of $2,000,000 and 
a profit of $100,000. If the $100,000 profit is expressed as a percentage 
^Tucker, op. cit., p. 100. 
^Ibid., p. 103. 
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of sales, we have 10 per cent; but if expressed as a percentage of 
capital, it is 1 per cent. This is far less than what the capital could 
earn if it were invested in a savings account. 
Since management is often faced with alternative uses of capital, 
the decision to employ capital depends on the expected rate of return on 
such an investment. 
Suppose a company faces the choice of investing in a new machine 
or in specific product lines. The expected rate of return on the capital 
is 15 per cent. Designate investment in a new machine as Project A, and 
in the product lines as Project B. The data for the projects are as 
follows: 
Project A Project B 
Target Sales $200,000 
Variable expenses 150,000 
Target contribution 50,000 
Target unit selling price $10 
Target PV .25 
Fixed expenses $ 25,000 
Target profit 25,000 
Total capital 250,000 
Return on capital 10fé 
A return of 15 per cent on capital would require a profit 










of $37,500, that 
The revenue that would have to be generated at the PV level of .25 
for Project A and .20 for Project B is calculated by the following formula 
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S s (Desired rate of return on capital + Fixed expenses) /PV^ 
Project A: 
S s ($37,500 + 25,000) / .25 
s $250,000 
Project B: 
S = ($37,500 + 25,000) / .20 
= $312,500 
The break-even (S) in the example points out that neither of the two pro¬ 
jects provides the desired return on capital. The target sale for the 
projects is $200,000. This is $50,000 less than break-even sales for 
Project A and $112,500 less for Project B. However, Project A is more 
desirable, and the situation can be improved by reducing the variable 
expenses, or by increasing the selling price. Either action means an 
increase in the PV. PV can be obtained by a modification of the formula 
above. S = (Desired rate of return on capital + Fixed expenses) /PV 
Let R = Desired rate of return on capital 
and F s Fixed expenses. 
S = (R 4 F) / PV 
solving the equation: 
S x PV = (R + F) 
PV s (R + F) / S 
If sales remain at the $200,000 level in the example, the 
PV a ($37,500 ♦ 25,000) /$200,000 
= .3075 
•^Ibid., p. 104. 
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This means that the variable expense must be (l - .3075) or .6925 of 
sales in order to achieve the desired goal. The variable expenses will 
be $138,500. The break-even is equal to ($37,500 * 25,000)/.3075 or 
$200,000. 
In this example, the economic life of the two projects was the 
same, and every change was in harmony with existing market conditions. 
With a clear knowledge of the market condition, and the break-even 
technique, management can plan its operations so that it may receive an 
adequate return on its capital, and it can, also, plan its financial 
needs. 
CHAPTER IV 
USING THE BREAK-EVEN SYSTEM FOR PRICING 
DATA AND PRICING DECISIONS 
To determine the profitability of any production or enterprise, 
the sales volume is required. The sales volume in dollars cannot be 
determined unless the prices for the products are set. Prices are, 
therefore, a basic factor of determining profits. As noted earlier, 
profit is the difference between prices and costs. Pricing is one of 
the revenue generators in any company. If the revenue produced from 
prices does not cover costs and leave a profit, then pricing is poor. 
Pricing is an art as well as a science. Therefore, to formulate 
general principles is dangerous. Pricing combines internal financial and 
cost data, external market information and the judgment of management 
regarding the effects of pricing. To set up a price, competitor's price 
must be met, yet in doing so a safe margin must be allowed. 
The pricing problem.—Profits depend on the proper selection and 
balancing of the variables of product mix, prices, volume, and costs. 
Knowing the relative contribution of product lines, divisions, terri¬ 
tories, products, facilities, end-markets, classes of customers are steps 
toward proper pricing. Pricing, therefore, is a profit-planning problem 
in which management analyzes the various alternatives and compares them 
in order to select the one which promises to be the most advantageous. 
Pricing must be rational, as there are no set rules to follow. 
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Break-even data are used for pricing in several ways as cited by 
Spencer A. Tuckers 
(1) Pricing individual products and/or orders. 
(2) Identifying the most profitable products. 
(3) Exposing products needing attention. 
(4) Selecting and improving product mix. 
(5) Determining the pricing "floor." 
(6) Balancing contributions against prices and volume. 
(?) Evaluating proposals to increase profits by boosting volume. 
(8) Evaluating proposals to increase profits by increasing prices. 
(9) Clarifying the understanding of costs by management people 
responsible for pricing. 
Pricing data: known and arbitrary elements.—Cost data are essen¬ 
tial in determining price. Though there is no direct relation between 
prices and costs, knowledge of the costs aids management to decide whether 
their present price level is making the company profitable. Many other 
factors can influence the pricing decision: competitors' prices, 
availability of idle facilities, effect on other phases of the business, 
new territory penetration and displacement or more profitable work later. 
For proper pricing, product costs must be separated into their 
fixed and variable components. Both known and arbitrary elements work 
together in fixing any price. The known estimated cost is that which can 
be so identified; the arbitrary costs cannot be so identified. This 
arbitrary portion of the estimated cost is the fixed cost while the known 
element is the variable. The fixed costs are incurred even when there is 
no order or before an order is ms.de. As mentioned before, the out-of- 
pocket costs are equivalent to variable costs, and this often serves as 
the pricing floor. Every order should cover the pricing floor to avoid 
receiving less from customers' orders than the variable costs involved 
1Ibid., p. 124. 
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in producing the orders. In attempting to meet competitive prices, the 
variable costs must be budgeted in advance. 
For example, identical products are estimated by three hypothetical 
companies with identical facilities. 
EXHIBIT 4s A COMPARISON OF COMPANY COSTS 
Cost Elements Company A Company B Company C 
Variable Costs $ 8.00 $ 7.00 $ 7.50 
Fixed (Arbitrary) 3.00 4.00 4.50 
Total Cost $11.00 $11.00 $12.00 
Why are the costs different for identical products made on similar 
facilities? 
The differences in the variable costs may be a result of differences 
in hourly wages, productivity, quality and waste control and delivery 
effectiveness. The differences in the fixed expenses may be a result of 
differences in administrative salaries, rents, insurance, depreciation 
practices, etc. Since these fixed costs are not directly associated with 
the product, the fixed cost per unit can be obtained by dividing the 
total fixed expenses by the number of units. This is a proration of the 
fixed costs to the products. From Exhibit 4, it can be noticed that the 
full costs for Companies A and B are the same—$11.00. If the competi¬ 
tive selling price is $10.00, neither company can decide objectively 
whether to accept such a price, unless they know their out-of-pocket 
expenses in advance. Assuming they both accepted the offer, Company A 
gets a contribution of $2.00 ($10.00 - 8.00); and B gets $3.00 ($10.00 - 
7.00), and Company C gets $2.50 ($10.00 - $7.50). It is not this one 
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order that pays for the fixed expenses but the cumulative contribution. 
Ten orders would give Company A $20; B, $30; and C, $25. Each company’s 
profit is the difference between its total contributions and its total 
fixed expenses which are for Company A, $17; Company B, $26; and Company 
C, $20.50. 
This shows that an order sold below total cost is not unprofitable. 
The degree of profitability is only determined from the cumulative con¬ 
tribution. 
There is no order profit or unit profit because no profit is ob¬ 
tained until all of the company's fixed costs are recovered. Above this 
point, the break-even point, profit accrues per unit as the difference 
between the selling price and the variable costs. 
Because of typical changes in product mix, volume and 
activity rates, often dictated by the market, often mis¬ 
managed by the sales department, profit by order cannot 
be determined.1 
This is true because profits are made by time periods only. 
The volume of business which can be generated is influenced by the 
selling prices. Demand influences the volume of the product to be pro¬ 
duced. Therefore, pricing cannot be considered apart from sales volume, 
market response, and costs. 
If selling prices are established by a market and the individual 
company has no latitude for independent pricing, management must establish 
a proper cost which will allow the company to profit from the existing 
condition. In some cases a company may be a price leader in its industry 
and thereby pursues a policy of independent pricing, then pricing can be 
^•Ibid., p. 129 
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linked to its profit target. If a company is not a price leader, it can 
maximize its profits by a wise balance of product mix and the price-volume 
characteristics of its market.'*' 
The pricing task is an estimate of profits from alternative price- 
volume combinations. This is, also, achieved through a careful combina¬ 
tion of products with high profit earning power. 
"A change in selling prices alters the PV ratio, the break-even 
point, and the profits above and the losses below the break-even point. 
p 
A price change may cause a change in the sales volume.'' In most cases 
pricing decisions are influenced by market conditions because man lives 
in a changing and capitalistic society. The pricing decision involves 
management's careful planning for his aim is to maintain prices at a 
level where he maximizes profit under prevailing conditions. 
When should a company lower or raise its prices? An economist 
would say: pricing should be lowered when there is an elastic demand 
for the product and should be raised when demand is inelastic. The 
next question is, to what extent should management lower or raise its 
prices? This is when the break-even point comes in. We want the selling 
price at v/hich the profit is highest and where an adequate capacity of 
the plant is utilized. 
Let's take a hypothetical situation: 
^Ibid., p. 131. 
2 James H. Russell and William W. Frasure, Lianagerial Accounting 




Unit selling price 







Units sold can increase to 4,000,000 depending on the unit price. 
Plant capacity is 2,500,000 units. What is the most feasible and profitable 
selling price? 
The PV s .50 at $10 selling price. 
To answer this question, the break-even chart is an aid. If the 
selling price considerations are $6, $7, $8, $9, $10, and $12, which of 
these maximizes profit within the capacity of the company’s plant and 
under present market conditions? 
At a selling price of $6, P/V = .17; at $7, P/V ■ .28j at $8, P/v » 
.37; at $9, ?/v . .44; at $10, p/v . .50; and at $12, P/v - .58. 
The break-even points by calculation are: When PV - .17 





P V = .37 
BE : 810,000 
When 
P V s .50 
BE; 600,000 
Plotting these break-even points (illustration 5) reveals the 
following: The volume of sales increases substantially when the price is 




























ILLUSTRATION 5: BREAK-EVEN CHART: EFFECTS OF CHANGES IN 
SELLING PRICE ON PROFITS AND BREAK-EVEN POINTS 
Sales Volume in Million Dollars 
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B, C, D, and E indicate the possible sales volume at the different selling 
prices, it is easy to see that the most profitable volume is E, a point 
where the selling price is $7 per unit and the break-even point is 
$1,070,000. But the decision is not so easy to reach because of the 
uncertainty of the market conditions -which influence amount to be demanded 
at the price. Nevertheless, the chart gives a clue which used with a 
knowledge of the demand for the product gives a promise of the highest 
profit. 
Pricing for target profits.—It is common for companies to set a 
profit goal, and then examine various combinations of prices and volumes 
likely to produce it. The most realistic approach to this task is to 
decide what return the company desires on its total capital resources and 
then relate it to sales. 
For example, if the total capital employed is $4,000,000 and a 
15 per cent return is desired (after income taxes and assuming 50 per 
cent tax rate), the profit earned on sales should be ($4,000,000 x .15) / 
.50, or $1,200,000. If the fixed costs are $800,000, the total contributions 
required are $1,200,000 + $800,000 or $2,000,000. 
If the PY is .40, then the sales to provide this contribution 
should be (using the formula): 1 
S » (P + F) / PV 
s $2,000,000 / .40 
: $5,000,000 
It is management’s task in pricing to find their best combination 
of the interweaving, changing factors, to maintain a continuous running 
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control of pricing results, and then to feed back this information to 




The break-even system, as presented in this thesis, is the means 
for marshalling the cost-volume-profit data as well as other data, to 
guide management in its day-to-day decisions. By simple arithmetic and 
graphic presentation, some suggestions as to the best alternative steps 
in achieving management’s goals in planning financial needs and in 
pricing decisions have been made. 
Complete attention has been given to the fact that profit¬ 
planning is a necessary duty of a business enterprise, as well as of any 
profit seeking organization. Today, business operations are complex. 
There occurs variations in costs and usages of multi-valued productive 
facilities, different output volumes and costs of different products, 
et cetera, and to appraise these conditions requires judicious planning. 
The break-even chart can be put into many uses. It helps indicate 
what changes, if any, management needs to make to bring expenses into 
line with income. It visualizes the probable effects on profits of 
price changes in combination with other changes. It assists management 
by quickly reflecting the probable influence on profits of proposed 
wage changes and by providing visual and factual data to be used in 
determining possible economies and efficiencies that might protect the 
profit position of the company. It acts as a warning signal to alert 
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management to potential trouble in its sales program. If sales relative 
to other things are not as high as they should be, this fact will 
obviously show up on the chart. Then it may be time to re-evaluate sales 
techniques, training of sales staff, and lines management carries in 
relation to the customers who patronize its stores. It provides answers 
to specific questions such as the following; How much of the present 
sales volume can the company lose before profits disappear? How much 
will profits increase with an increase in volume? It will enable the 
critical examination of the merchandise mix. It provides a visual means 
of appraising in advance the wisdom of making capital expenditures which 
may change cost structure of the business. It helps to keep management 
on the alert to find ways and means of improving its margin of safety. 
If all efforts to reduce the break-even point fail, the chart serves as a 
constant reminder to management that it is operating on a thin margin of 
safety. Under such conditions, all decisions must be weighted in the 
light of their effect upon that margin. As a result, programs may be 
undertaken to stabilize the margin and to protect it in the event of a 
business recession. 
The following hypothetical situations will help recapitulate the 
material presented in this thesis. 
Situation 1.—The projected profit plan of a company is as follows; 
Per Unit Per Year 
Planned volume 100,000 units 
Sales $20.00 $2,000,000 
Variable expenses 
Direct material $ 5.56 560,000 
42 
Per Unit Per Year 
Direct labor 
Variable overhead. 













Fixed expenses $290,000 
Net profit $310,000 
Proposed actions: (a) Assuming no change in fixed expenses, what 
would be the effect on profit of making and selling 20,000 additional 
units per year? 
Solution; BE - $290,000/.30 (that is fixed expenses/PV) 
= $96,666.66 
Since each unit contributes $6, and the company’s profit plan is above 
the break-even point, then the added profit would be $6 x 20,000, or 
$120,000. 
(b) If prices increased 10 per cent, and volume 
decreased by 10 per cent, what would be the effect on profit? 
Solution: With the use of the contribution technique we haves 
New selling price (110^ of $20) ■ $22 
New unit contribution ($22 - 14) - $8 
New volume (90^ of 100,000 units) ■ 90,000 units 
New total contribution $8 x 90,000 ■ $720,000 
New profit ($720,000 - 290,000) . $430,000 
This means an increase in net profit of ($430,000 - 310,000) or $120,000. 
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(c) How much additional sales are required to 
produce the target profit if prices are reduced by 10 per cent? 
Solution: If profit must remain the same, the contribution of 
$600,000 must remain the same. The 10 per cent reduction in price is $2, 
the unit contribution drops to $4. To maintain the same total contribu¬ 
tion ($600,000 / $4) or 150,000 units must be sold. The additional 
50,000 units is 50 per cent of 100,000 units. The 10 per cent reduction 
in price requires, therefore, 50 per cent increase in volume to maintain 
the same level of profit. 
(d) Suppose there is a 10 per cent increase in 
wage, a variable cost element, by how much must the price increase to 
maintain the same PY level of .30? 
Solution: New direct labor cost (110% of $4) ■ $4.40 
New total unit variable cost = $14.40 
Since PV - Variable expense /( 1 — .30) or (sales minus variable expense/ 
sales, 
we have, PV s $14.40 / (l - .30) 
= $20.58. 
The new sales price is $20.58 which denotes an increase of 1.16 per cent. 
(e) If the PV is allowed to change in (d), but 
the profit must remain the same, and the 100,000 units must be sold, then, 
sales s fixed cost ■* variable cost * profit. 
- $290,000 ♦ ($14.40 x 100,000) ♦ $310,000 
& $2,040,000 
The unit price is $2,040,000 divided by 100,000, or $20.40. The new unit 
selling price is 20 per cent higher than the old one. 
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Situation 2«--A company sells its product at $50 each. The pro¬ 
jected annual sales volume is 60,000 units. A quantity of 5,000 addi¬ 
tional units is offered to the company which would require an additional 
capital outlay in the production facilities of $200,000. This would 
increase fixed expenses by $100,000 annually. The desired rate of return 
on capital which the company wants to maintain is 10 per cent. 
Proposed action.—-What must be the sales price in order that the 
company may continue to generate the same rate of return on the total 
capital employed, based on the following plan: 




Variable capital (60% of 
variable costs 
Fixed capital 









Solution.—From the profit plan, the following can be obtained: 
The unit variable cost ■ $1,500,000/60,000 
= $25 
With the additional 5,000 units, the total variable costs are ($25 x 
65,000) or $1,625,000. The additional variable expenses are $125,000. 
New variable capital ($1,625,000 x .60) > $ 975,000 
Fixed capital ($310,000 ♦ 200,000) = 5,300,000 
New total capital employed ■ $4,275,000 
Desired return (10%) r $ 427,500 
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The additional sales which will provide the additional $27,500 return on 
capital can be found by using the formula: 
S = F ♦ Y ♦ p 
or additional variable costs ♦ additional fixed cost + 
additional profit, 
s $100,000 ♦ $125,000 ♦ $27,500 
s $252,500 
and the unit price is $252,500/5,000 or $50.50. This is the required 
selling price. 
The break-even system is an invaluable aid to management in its 
daily operations. It is proper to indicate that the break-even system 
has its shortcomings, but used judiciously, it points management to 
probable ways and means of improving its margin of safety. This thesis 
does not profess to treat all the many uses of the break-even system, 
but it has restricted itself to presenting the break-even systan. as a 
technique for pricing decisions and for planning financial needs and has 
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